In this present paper, analytical 
Introduction
Rectangular plates on elastic foundation find use in many engineering structures and other areas of practical interest. The consideration of the effect such as elastic foundations on their behavior is among one of the most important research fields in mathematical physics and construction engineering and this has attracted the attention of many authors in this area.
There have many publications on the effect of the elastic foundation on the dynamic deflection and the response to loading condition to describe the behavior of the plate flexure (Timoshenko and Winowsky-Krieger 1959, Fryba 1995, Utku et al. 2000 , Kobayashi and Sonoda 1989, Filonenko-Borodich 1940) . The problem on elastic foundation becomes more complicated when the plate is under the action of moving loads. Fryba (Fryba 1990 ) made an important contribution to this by using Fourier transformation technique. In the study of Rafloyiamis (Raftoyiannis and Michaltsos 2008) , the problem of an infinite mean on elastic foundation under the action of moving loads, exploiting the existence of the so-called quasistationary sate was presented.
A model involving dynamical analysis of vibration of thick rectangular plate under the action of moving concentrated load was taken up by Oni (Oni 2001 ). This plate model takes into consideration the effect of the rotatory inertia correction factor which was neglected in the non-Mindling model. The analysis was carried out for both simply supported and simple-clamped end conditions. It was found that when consideration is given to rotatory inertia correction factor, the response amplitude reduces. Celep and Turhan (Celep and Turhan 1990) analyzed the axisymmetric vibrations of a circular plate subjected to concentrated dynamic head at its centre.
Very recently, Mamandi et al (Mamandi et al 2015) studied the nonlinear dynamical behavior of a rectangular plate travelled by a moving mass as well as an equivalent concentrated force with non-constant velocity. They used Galerkin's method to transform the governing equation of motion into a set of three coupled non-linear ODE which was solved in a semi-analytical way to get the dynamical response of the plate.
It is noted that the effect of a foundation can be modeled by various approaches to the plate problems. The simplest model presented for the elastic foundation is the Winkler 30 foundation model (WFM). This is the most rudimentary mechanical subgrade model which assumes that the shear resistance of the foundation is ignorable compared to the share capacity of the foundation, and models the foundation as set of independent springs.
The vibration of rectangular plate resting on a non-uniform elastic Winkler foundation is considered by Lee and Lin (1993) , where the Levy solution method and the Green's function where employed in their study. Mofid and Noroozi (2009) considered an elastic plate on a modified Winkler foundation. The Kirchhoff theory is assumed for the plate and the Winkler coefficient is assumed to have variations versus position with the functionality of the domain along with the plate span.
In this present work, an elastic rectangular plate resisting on constant elastic subgrade and traversed by moving distributed load at constant velocity is considered. The coupled forth order partial differential equation (PDE) is decoupled by the method of separation of variable to a set of second order ordinary differential equation (ODE) and the dynamic influence of the vital parameters analyzed.
Problem Formulation
Consider a rectangular plate schematic shown below. 
The simplest model which performs well in many areas of structural designs is the Winkler elastic foundation. The model assumes that the shear resistance of the foundation is disregarded compared to the shear capacity of the foundation, and models the foundation as a set of independent springs. The model experiences no lateral interaction between the springs. This is given by (Mofid and Noroozi 2009 
To transform equation (2.7) into ordinary differential equation, the method of separation of variable is employed. This method requires that the deflection be written as 
Expressing the Heaviside functions in equation (2.12a) as Fourier series (13), for the two-dimensional structure, one obtains
Defining the beam functions in the directions of x and y axis respectively as 
Solution Technique
The coupled second order ordinary differential equation ( 
When the homogenous part of the equation ( 
where mm  is a constant.
Therefore when the mass effect of the particle is considered, the first approximation to the homogenous system is given as 
which is the modified frequency corresponding to the presence of the moving mass.
To obtain the solution to equation (3.18) , it is subjected to Laplace transform and convolution theory and when inverted yields 
Comments on closed form solution
In the dynamic analysis of orthotropic plate resting on Winkler elastic foundation, it is necessary to study the phenomenon of resonance especially for the undamped system under consideration. Equation Thus, it can be deduced from equation (4.4) that, the critical speed (and the natural frequency) for the system traversed by a moving distributed mass is smaller than that of the system traversed by a moving distributed force. Thus, resonance is reached earlier in the moving distributed mass system than in the moving distributed force system.
Conclusion
In this work, simplified analytical solutions for the dynamic response of orthotropic plate under moving distributed loads has been considered. First, the coupled first order partial differential equation describing the vibrating structure is decoupled by Struble's asystomic technique. Then, the analytical solutions for the dynamic deflections for moving distributed mass (when the inertia term is retained) is obtained and solutions for the case when the inertial term is set to zero called moving force solution is also obtained. Finally, resonance condition is established as a guide to civil and structural engineers for appropriate precautions. For practical purpose, the mathematical procedures developed are applicable to all classical and non-classical boundary conditions.
